Bioavailability of lutein in humans from intrinsically labeled vegetables determined by LC-APCI-MS.
The aim of the investigation was to assess a stable isotope method for determining the relative bioavailability of food-derived lutein in humans. Subjects were administered a single dose of deuterium-labeled carotenoids from intrinsically labeled spinach or collard green; 10 mL blood samples were drawn at various time points over a 34 days period. The vegetables had been hydroponically grown using 25 atom-% deuterated water. Lutein molecules in the vegetables were partially deuterated with a highest abundance isotopomer at M(0) + 8 (unlabeled molecular mass, M(0,) plus 8 additional mass units from 8 deuterium atoms in the molecules). This allowed labeled lutein to be distinguished from endogenous lutein in serum samples after consuming the labeled meal. The presence of labeled lutein in the circulation was determined by liquid chromatography-mass spectrometry (LC/MS) equipped with an atmospheric pressure chemical ionization (APCI) interface. The quantification of the labeled lutein in serum samples enabled the calculation of the enrichment for each time point after the dose; these values were plotted vs. time to generate absorption-clearance curves for each of the subjects. Area under the curve analyses of four different subjects (integrated over 29 days) yielded serum lutein responses of 128, 145, 149, and 262 microg-day/mg dietary lutein, following an acute dose of spinach containing 15.4, 18.8, 18.8 and 9.8 mg labeled lutein, respectively. This technique will facilitate the study of lutein bioavailability from different foods of diverse carotenoid composition and/or following various food preparation procedures.